Introduction
It is very important to study how the propagation of density-or void fraction-of two-phase fluid is associated with that of pressure, not only for the purpose of analyzing the mechanism of wave propagation, but also since the density often plays an important role in practical problems of reactor safety or energy transport.
Generally speaking, in a single-phase gas, pressure and density are subjected to variations that are related to each other, as in the case of sound waves. In the case of a two-phase medium, on the other hand, the propagation characteristics can be expected to differ between pressure and density, because of slip and heterogeneity between gas and liquid.
An experiment was performed to gain information on this aspect, using a nonflowing air-water system, and the results obtained are reported in this note. The initial pressure and void fraction were adjusted by regulating the rate of gas supply to the void injector at the bottom of the test section and the rate of exhaust from the top space. The experimental setup and procedure are much the same as in the authors' previous experimen (1)- (3) 3
Experimental Apparatus

. Experimental Results
Examples of the transient responses of pressure and density to compression and decompression aree shown in Fig. 2 (a) and (b), where the density signals from the upper and lower detectors are seen to mark only slight variations accompanying the pulses in pressure signals, in spite of the large variations in pressure. In Fig. 2 (b) the lowerside detector pressure (Pdown) registers change with a time lag of about 20 msec behind the corresponding change recorded by upper-side pressure detector (P.up), while the lower-side density record.
(Ddown) marks a large change with about 70 msea time lag, and the upper-side density record (Dup) reveals just a slight variation.
* Suita-shi , Osaka. lower) along the vertical straight section separated by a distance of 1.0m (see Fig. 1 pression from 4.0 to 1.0 bar with various fractions of initial void. The variations of density accompanying the pressure changes become larger as the initial void fraction a and the amplitude of pressure disturbances increase. These larger density changes following the propagation of pressure waves, can be considered to be caused by ejection of the water column, inferring from the fact that the change registered by the upper detector (Dup) is preceded by that by the lower ~Ddown) by a large time lag corresponding to the upward motion of the boundary between liquid and gas. When the initial void fraction exceeds about 15%, the continual fluctuations in the den- sity signals become dominant over the step change, because the flow regime will have changed from bubble to slug, and it becomes difficult to distinguish the onset of the step density variation.
Discussions
Let us first consider the foregoing experimental. results obtained on the small variations of density incidental to the pressure variations, using thenonslip model. Densities of two-phase medium :
Equation (4) is represented numerically in .  Fig. 4 , where the adiabatic condition (n=1.4) isassumed. For the equilibrium condition (n=1.0), smaller changes in density are obtained. Detailedanalysis of the experimental data by magnifying, the scale reveals rough agreement with the values, of Fig. 4 , based on the nonslip adiabatic model, in the lower void region of bubble regime.
In the case of one-component two-phase system, as pointed out by Kawai et al.(4) and Zuber et al.(5) , the propagation of void differs from that of pressure on account of phase transfer which occurs in such a system. On the other hand, in the case of a two-component two-phase system, only the compressibility of gas is considered to constitute the void source. And the application of the perturbation theory to the wave propagation in two-component two-phase media results in the same characteristics of propagation and attenuation with pressure as with density, even with the presence of slip between the two phases(6)(7). What is more, Campbell & Pitcher(8) has shown from experiments using a two-phase medium of air and aqueous glycerine, in which shock waves were measured by a detecting system embodying lamps and photocells, that density waves propagate at velocities identical to the pressure wave, that is, in conformity with the nonslip model. Nevertheless in actuality, as shown from the present experiment, the variations in density incidental to pressure fluctuations is so small as to be shadowed by the larger step change and continual fluctuations, which present a behavior quite different from that of pressure. It can be suggested that the propagation of two-phase fluid density, or, void propagation, is governed by the flow velocities of the gas and of the liquid or by the transients caused as a result of pressure propagation, the velocity of which coincides with the phase velocity of the waves.
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